Desmoplastic medulloblastoma is a rare subtype of medulloblastoma in childhood and more rare in adults. Cerebrospinal fluid (CSF) occurrence is frequent and important for treatment and prognosis. We report the CSF cytologic features of recurrent desmoplastic/ nodular medulloblastoma in a 30-aged male.
INTRODUCTION
Medulloblatoma (MB) is an embryonal malignnancy of the cerebellum in the roof of the forth ventricle, occurring in children, with neuronal differentiation (1) . It comprises 0.4-1% of CNS neoplasms in adults [1] [2] [3] , within the 21-40 year range, with a male predominance [4] .
In WHO classification 2007 [5, 6] , MB is categorized into classic (non-desmoplastic), desmoplastic/nodular, MB with extensive nodularity, and large cell anaplastic. Immunohistochemistry is useful to characterize subtypes of MB.
Cytologic findings have been rarely reported [7] [8] [9] . The monomorphic population of round cells, the presence of Homer-Wright rosettes and the synaptophysin or S-100 expression, are diagnostic criteria.
Desmoplastic MB shows distinctive cytology in intraoperative smears. The occurrence in adults and the presence of astroglial elements in imprint smears cause a misinterpretation as gliomas [10] .
CASE REPORT
A 30-year-old male, diagnosed at Hygeia Hospital of Athens of a desmoplastic/nodular MB of cerebellum (Figure 1 Then multiple biopsies of the tumor were performed and histology confirmed the cytologic diagnosis. In biopsy specimens based on the features in hematoxyline/eosine and reticulin stained sections, desmoplastic medulloblastoma was diagnosed when having a biphasic architecture that consisted of regions with dense intercellular reticulin and nodular reticulin-free zones, within which tumor cells show a neurocytic phenotype. Nitrosoureabased chemotherapy was reserved. The patient is disease free, by MRI, three months after recurrence.
DISCUSSION
Cytologic features of MBs have been studied in intraoperative smears. In CSF, cells are singly or in groups and show mild variability in size. In our case cells were singly small round and uniform. Rarely the Homer-Wright rosettes f are present [11, 12] . MB falls in the group of so-called small blue round cell tumors. Differential diagnosis includes lymphomas and sarcomas. MBs may show astrocytic differentiation. Classic MB may be misinterpreted as lymphoblastic lymphoma [13] . Immunocytochemistry is helpful. In our case cells were positive by synaptophysin and S-100 but negative by GFAP and LCA.
The recurrence rate for medulloblastomas in adults is approximately 50% to 60%. The median time-to-tumor progression (TTP) is approximately 30 months, and the median survival after recurrence has been reported to be approximately 1.3 years. The most common site of recurrence is the posterior fossa. Other sites of recurrence include the spine, CSF, supratentorial cerebrum, bone, and other extraneural sites. Late recurrences are more common in adults than in children. In one study, 59% of all recurrences occurred more than 2 years after treatment, whereas, in general, 75% of childhood medulloblastoma recurrences occur within the first 2 years after treatment. Recurrences as late as 14 years after treatment have been reported. Thus, long-term monitoring is important for adult medulloblastoma patients [14, 15] .
CSF cytologic analysis has been reported to have limited sensitivity in detecting neoplastic infiltration. For primary neoplasms of the CNS with histologically confirmed meningeal involvement, the percentage of positive CSF cytologic results has been reported to range from 12% to 37%. The percentage of positive CSF cytologic results is notably higher for medulloblastoma, ranging from 43% to 62%. The higher percentage of positive CSF cytologic results for medulloblastoma compared with other CNS neoplasms may result from the location of the primary lesions near the pial surface and tumor composition of loosely bound malignant cells that can readily exfoliate once they invade the meninges [16] .
Fouladi et al. [17] reported that results from CSF cytologic analysis or spinal MR imaging alone missed the diagnosis of disseminated medulloblastoma in the initial postoperative evaluation in 14% and 18%, respectively. Spinal MR imaging has greater diagnostic accuracy than CSF cytologic analysis in the early detection of disseminated tumor. The sensitivity of CSF cytologic analysis increases with acquisition of multiple subsequent samples. 
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